Abstract Measurements of organophosphorus pesticides residues were conducted on four different baby food puree based on vegetable, fruit, white fish and veal, products based on cereals and biscuits packed in cardboard box using gas chromatography with thermoionic specified detector (GC-TSD). The lowest concentration of organophosphorus compounds was found for sulfotep, 0.00006 mg/kg in biscuits, while the highest concentrations were found for diazinon and fenchlorphos, with values of 0.1096 mg/kg and 0.1903 mg/kg, both in the grain samples.
Introduction
Reduction of children's risk from pesticides requires an understanding of the pathways by which exposure occurs. Dietary ingestion is one of the pathways by which children are exposed to pesticides. Children eat more food per body mass than adults, and their diets differ from those of adults. These diets are often rich in foods containing higher levels of pesticide residues [1] .
Organophosphorus pesticides (OPPs) are used widely for agriculture, vector control and domestic purposes. Despite the apparent benefits of these uses acute these pesticide poisoning is an increasing worldwide problem. Organophosphorus pesticides are the most important cause of severe toxicity and death from acute poisoning worldwide [2] .
OPPs represent one of the most important classes of cholinesterase inhibitors. OPPs irreversibility inactivate acetylcholinesterase, which is essential for nerve function in insects, humans and many animals. It degrades rapidly when exposed to sun, air and soil, but small amounts can be detected in food and drinking water.
US Environmental Protection Agency banned most organophosphorus pesticides in 2001, but they are still used in agriculture to spray vegetables and fruit and they can be absorbed through the lungs or skin or by eating food [3] [4] . Baby foods should be free of pesticide residues, according to the extremely low maximum residue limits (MRLs) established by the European Community in 2006 [5] . Thus, the monitoring of pesticide residues in such high risk matrices should be accurate and reliable [6] .
Pesticides have been determined in baby food by the use of a wide range of techniques such as HPLC-MS/MS [7] , GC-MS [8] , GC-ECD [9] , GC-MS-MS [10] .
Very important are the evaluation and improvement of sample extraction and clean-up methods (liquid extraction, solid-phase extraction (SPE), dispersive SPE (DSPE), microextraction procedures, matrix solid-phase dispersion (MSPD) and supercritical fluid extraction (SFE) considering low concentration levels of pesticide in baby food resulting from European Union (EU) legislation [11] .
The present work reports a GC-TSD method for the determination of OPPs presence in baby food samples purchased from local markets in Constanta, Romania.
Experimental
Pesticide-grade acetone, n-hexane, izoooctane and anhydrous sodium sulfate were obtained from Merck (Darmstadt, Germany). Pesticide standards of dichlorvos, ethopropos, parathion-methyl, chlorpyrifos, prothiofos, guthion, o,o,o triethyl, thionazin, sulfotep, phorate, disulfoton, parathionethyl, ethion, famphur, dimethoate, diazinon, fenchlorphos, malathion, parathion, pirimiphosethyl, methidathion, azinphos were purchased from International Atomic Energy Agency, Monaco laboratory.
A mixed standard solution was prepared from the stock solutions. A series of calibration standards were prepared by diluting 10 mg/L of the mixed standard solution to produce final concentrations.
Florisil, obtained from Fluka (Switzerland) was assayed for preconcentration step and was activated 12 h at 130 o C before use. Anhydrous sodium sulphate was activated at 200 o C for 2 h before use.
Samples
Different baby-food samples were purchased from the local market. The different product categories were a fruit-based, a vegetable-based, a meat-vegetable based and fish-vegetable based purée packed in a glass-jar, cereals-based product and biscuits packed in cardboard box. The sample jars and cardboard box were stored unopened at +4 o C before the analysis.
Sample extraction and clean-up
8 g of each baby-food sample was placed into a homogenizer jar and mixed with anhydrous sodium sulphate in an amount three times greater than the weight sample. The homogenised sample was inserted in a cellulose cartridge (33 x 94 mm) which was preliminary cleaned with hexane for 8 h. Then the internal standard was added (10 µL of 2,4,5, trichlorobiphenile 10 ng/µL). The Soxhlet extraction takes 8±0.5 h with hexane (250±10 mL) as solvent.
The extracts were evaporated under vacuum using a rotary evaporator at 30± 5 0 C, with low speed, until 15±2 mL volume. Then the concentrated extract was purified by column chromatography. A homemade glass column containing a piece of glass wool on a glass frit was filled with 5 g of activated Florisil and 1 g of anhydrous sodium sulfate on the top. The pesticide residues were eluted with hexane: dichlormethane (3:1) mixture and the eluate was collected in a conical evaporating flask. The sorbent was not allowed to dry during the conditioning and sample loading steps. The eluate was finally concentrated in a Kuderna-Danish concentrator to 1 ±0,2 mL. The final extract was kept at +4 o C before the analysis. The internal standard method was used and the basis for internal standard selection was the absence of the compound chosen as internal standard.
Instruments
A Varian gas chromatograph (model 520) equipped with an thermoionic specified detector (TSD) and a fused-silica capillary column 29,6 m L x 0,32 mm i.d. x 0,25 µm film thickness were used for pesticides analysis. Operating conditions were as follows: initial temperature 50 o C (2 min), increased at a rate of 25°C/min to 300°C and finally held for 8 min; injector temperature: 250°C; carrier gas: He; column flow-rate: 1.86 mL/min; detector temperature: 300°C; operation mode: split (electronic pressure control); split/splitless inlet vent -17.14 mL/min; purge time on: 2.5 min; purge time off: 7 min; injection volume: 1 µL.
In Table 1 were presented the retention times for the analysed pesticides. The typical chromatogram of standards is shown in Fig. 1.   Fig. 1 . The chromatogram of OPPs standards 
Results and Discussions
The proposed method was used to determine twentytwo OPPs in baby food samples the representative chromatogram obtained for purée based on fruits are shown in Fig. 2 .
The values of pesticide residues concentrations are presented in Tables 2-4 . Recent federal regulations restricting the use of some organophosphorus pesticides may have reduced the use of high-hazard pesticides.
Malathion was under detection limit, except one sample (see table 3), but this value is comparable with those encountered by Lu in processed food for babyes [12] .
In 1999 the EU was introduced legislation (1999/39/EC) limits of all pesticides residues to a maximum of 0.01 mg/Kg potential found in processed cereal-based baby food [13] . 
Conclusions
The obtained results indicate that some of the detected pesticides exceed the allowed maximum residue limits showing a very low contamination level with organophosphorus pesticides of investigated samples.
Chlorpyrifos, thionazin, phorate, ethion, parathion, methidathion and azinphos were under detection limit for all studied samples.
Further study is needed to understand the monitoring system and what people can do to minimize their exposure to pesticides.
